Selective inducible nitric oxide inhibition can restore hemodynamics, but does not improve neurological dysfunction in experimentally-induced septic shock in rats.
In this study, we evaluated the time course of changes in inducible nitric oxide synthase (iNOS) in the brain by using the rat model of sepsis induced by cecal ligation and puncture (CLP) and examined whether selective iNOS inhibition can prevent the hemodynamic and neurological changes induced by sepsis. Male Wistar rats were randomly divided into four groups: control, sham, CLP, and CLP + the selective iNOS inhibitor L-N6-(1-iminoethyl)-lysine (L-NIL). Septic shock was induced in the rats by CLP under pentobarbital anesthesia, and then we measured hemodynamic variables, neurological indicators, blood gases, plasma levels of nitrate/nitrite (an indicator of the biosynthesis of NO), and brain iNOS activity and nitrotyrosine levels after 1, 6, 12, and 24 h. Plasma nitrite was increased at 12 and 24 h in the CLP group. The activity of iNOS in the brain was increased at 12 and 24 h after CLP (at 12 h: control, 0.3 +/- 0.05; sham, 0.3 +/- 0.1; CLP, 1.3 +/- 0.08*; CLP + L-NIL, 0.33 +/- 0.1 fmol x mg(-1) x min(-1); at 24 h: control, 0.27 +/- 0.08; sham, 0.31 +/- 0.1; CLP, 1.0 +/- 0.3*; CLP + L-NIL, 0.34 +/- 0.1 fmol x mg(-1) x min(-1); mean +/- SD; *P < 0.05). Brain nitrotyrosine was increased at 24 h after CLP (at 24 h: control, 6.7 +/- 0.4; sham, 6.7 +/- 0.5; CLP, 11.2 +/- 2.8*; CLP + L-NIL, 7.52 +/- 0.5 densitometric units; means +/- SD; *P < 0.01). In contrast, in both the CLP and CLP + L-NIL groups, the consciousness reflex was significantly decreased at 24 h after CLP. Selective iNOS inhibition restored the hemodynamic changes induced by sepsis but could not improve neurological dysfunction.